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x optically (usually using spatial light modulator) [Evtikhiev, Starikov, Cheryomkhin, Krasnov, Rodin (2012), 
Matoba et al. (2002), Evtikhiev, Starikov, Cheremkhin, Kurbatova (2015), Kim et al. (2013), 
Cheremkhin, Evtikhiev, Krasnov, Porshneva, Starikov (2014), Onural et al. (2011), 
Cheremkhin, Evtikhiev, Krasnov, Porshneva, Rodin, Starikov (2014)]. 
Currently different methods of digital holograms reconstruction are described in the literature: 
x direct calculation of Fresnel diffraction (the DC method) [Juptner et al. (2005), Schnars et al. (1994), Evtikhiev, 
Starikov, Cheryomkhin, Krasnov, Rodin (2012)]; 
x angular spectrum propagation method [Juptner et al. (2005), Evtikhiev, Starikov, Cheryomkhin, Krasnov, Rodin 
(2012), Verrier et al. (2011), Demetrakopoulos et al. (1974)]; 
x diffraction calculation through fractional Fourier transform [Mas et al. (2003), Evtikhiev, Starikov, Cheryomkhin, 
Krasnov, Rodin (2012), Mendlovic et al. (1997)]; 
x convolution methods [Picart et al. (2013), Yu et al. (2005)]; 
x calculation by the Fresnel-Bluestein transform [Verrier et al. (2011), Restrepo et al. (2010)]; 
x use of Fresnelets [Liebling et al. (2003)]; 
x and etc. [Tseng et al. (2010), Molony et al. (2010), Mundt et al. (2010), Milgram et al. (2002)]. 
Every method has its own features and applicability limits. Also computing resource use of the algorithms is 
important. It is especially critical for holographic video applications and dynamic processes registration [Tian et al. 
(2010), Melville et al. (2003), Curtis et al. (2002), Tay et al. (2008), Jang et al. (2012)]. 
The aim of this paper is estimation of rate of hologram reconstruction with different programming languages 
realizations using standard computer without acceleration algorithms. Results on dynamic reconstruction of 3D-
scenes from registered digital holograms are obtained. One reconstruction method was used with realization in two 
program environments. 
2. Parameters used in numerical experiments 
For realization of dynamic reconstruction of 3D-scenes using digital holography, the DC method was used. This 
is due to the facts that: 
x the DC method is one of the least resource-intensive methods. For example, the convolution method uses three 
Fourier transforms [Verrier et al. (2011)]. Calculation with the angular spectrum method is realized using two 
Fourier transforms [Evtikhiev, Starikov, Cheryomkhin, Krasnov, Rodin (2012)]. At the same time the DC 
method uses only a single Fourier transform [Juptner et al. (2005)]. 
x the DC method allows to reconstruct images in the far-field diffraction without resource-intensive increasing. For 
example, use of the angular spectrum method requires expansion of reconstruction field by zero values 
[Verrier et al. (2011)]. 
x the DC method demonstrates one of best results from the reconstruction quality point of view 
[Verrier et al. (2011), Evtikhiev, Starikov, Cheryomkhin, Krasnov, Rodin (2012)]. 
The DC method was realized in two program environments: 
x MATLAB (numerical computing environment and programming language); 
x C++ (general-purpose programming language). 
MATLAB is one the most popular environments for modeling of waves propagation and other optics tasks. 
Thera re different advantages of the MATLAB: large quantity of tools (toolboxes), simplicity of the syntax and etc. 
However the rate of calculations is decreased due to resource-intensive graphical user interface. C++ is high-level 
programming language. It is often used for software development. One of the main advantages is high performance 
velocity. 
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x use of processors: 
x graphics processing units (GPUs) [Shimobaba, Sato, et al. (2008), Watanabe et al. (2010), Eklund et al. (2013)], 
x CUDA (Compute Unified Device Architecture) [Ali et al. (2011), Bianchi et al. (2010)], 
x DSPs (Digital Signal Processors) [Oi et al. (2009)]; 
x use of or Field Programmable Gate Arrays (FPGAs) [Cheng et al. (2014), Masuda et al. (2006)]; 
x embedding of faster programming languages [Poon et al. (2014), Shimobaba, Weng, et al. (2012)]; 
x optimization of program codes [Shimobaba, Weng, et al. (2012), Ahrenberg et al. (2009)]; 
x and other similar methods. 
These methods allows acceleration of the reconstruction speed more than ones or even several dozen times 
[Gao et al. (2012), Ito et al. (2005), Shimobaba, Sato, et al. (2008), Watanabe et al. (2010), Eklund et al. (2013), 
Ali et al. (2011), Bianchi et al. (2010), Oi et al. (2009), Cheng et al. (2014), Masuda et al. (2006), Poon et al. (2014), 
Shimobaba, Weng, et al. (2012), Ahrenberg et al. (2009)]. But if 512×512 pixels hologram are used than, as it was 
demonstrated, reconstruction can be performed with almost film frame rate without acceleration algorithms. 
4. Conclusion 
Thus using C++ programming language dynamic reconstruction of the 3D-scenes with more than 1Hz frame rate 
can be obtained on standard computer without acceleration algorithms. These results can be demonstrated for 
2048×2048 pixels hologram. Use of 512×512 pixels hologram allows to reconstruct images with almost film frame 
rate. If these frame rates are not sufficient, complication of the reconstruction algorithms or application of more 
powerful computers can be used. Obtained results can be applied for the restoration of the 3D-scenes in the real 
time. 
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